i86              DIRECT-CURRENT DYNAMOS AND MOTORS
Find the reluctance of the magnetic circuit, and the minimum
exciting speed.    (Inter-Coll. Exam., Cambridge, 1903.)
18.    A 4-pole wave wound series motor has a resistance of
1-2 ohms.   It runs at 660 R.P.M., taking 50 A. at 500 v.   The nett
shaft torque=300 Ibs. ft.; the lost torque due to friction = 2%
of gross torque, and the remaining lost couple is equally divided
between hysteresis and eddies.    A resistance of 2-4 ohms is
put in series, and the load adjusted so that 50 A. again flow.
Find the new couple.    (Mech. Sc. Trip. 1909.)
19.    By a statical experiment it is found that a current of
20 A. in a certain series motor produces a torque of 400 Ibs.ft.
If the P.D. =500 v., and the series resistance is 3 ohms, find the
speed of the motor at which this torque will be developed.    The
effects of hysteresis and eddy currents are to be neglected.
(Mech. Sc. Trip. 1911.)
20.    The data below refer to a shunt motor's saturation
curve at a given speed, and it is found that, with the armature
short-circuited, a current of 0-52 A. is required in the shunt for
the full-load armature current of 80 A.    The resistance of the
armature is 0-15 ohm ;  the resistance of the shunt is adjusted
so that, when the P.D. is 220 v., the motor's ideal speed, with no
rotational losses and no load, is the same as that for which the
saturation curve was obtained.    Assuming the short circuit
characteristic and the first part of the saturation curve to be
straight, find the number of series field turns, of total resistance
o-i ohm, required in the armature circuit if the motor is to have
the same speed at no load and full load.    The number of shunt
turns is 2000.    Find also the greatest percentage fluctuation
of speed.    (Mech. Sc. Trip. 1912.)
E.M.F.....      0        50       200       209       215        2l8        220
Field Current     o      0-5       3         3-5      4         4-5      5
21.    A shunt motor has a drop of pressure of 10% in the
armature at full-load : the magnetic circuit is such that a 25%
fall in exciting current produces a 10% change in flux.   At full-
load the armature de-magnetizing turns are 15% of the field
ampere-turns due to the shunt excitation.    Find the ratio of
full-load   speed  to no-load speed, the P.D. being the same.
(Mech. Sc. Trip. 1919.)